Case presentation
The patient a 32-year-old gravida 2 para 1 (G2P1) Vietnamese woman presented to a private obstetric consulting room for antenatal management of her second pregnancy in, May 2014.
The patient had an elective lower segment cesarean section (LSCS) during her first pregnancy in 2009, and since then, noted gradually increasing "hardness" in her wound and worsening wound pain. In 2011, she presented to obstetric consulting room for further investigation, and on examination, she was found to have a mildly tender, firm 3 cm lump at the left lateral aspect of her cesarean section (CS) scar. Pelvic ultrasound revealed a heterogeneous 3.3×3.4×1.7 cm mass, thought to be an incisional hernia. Computed tomography (CT) of abdomen showed a "diffuse thickening of the left rectus abdominis muscle in the lower abdomen, without any focal mass or fluid collection", excluding incisional hernia. Differential diagnoses included muscle hematoma, chronic inflammation and postsurgical desmoid or endometriosis. There was no history of blunt trauma to the area.
In late 2011, the patient underwent surgical wound exploration involving left rectus muscle incision and partial lump excision. She had a good recovery postoperatively and noted a significant improvement in her pain. Histopathology of the macroscopically firm and rubbery tissue revealed spindle cell proliferation infiltrating adjacent skeletal muscle and adipose tissue on a background of small vascular proliferation. These features were consistent with an extra-abdominal desmoid-type fibromatosis. The lesion extended to the surgical margins multifocally, and follow-up CT showed a significant amount of residual desmoid in the lower abdominal wall.
In 2012, the patient expressed wishes to have another child. Considering the hormone-sensitive nature of desmoid tumors (DTs) and the high chance of substantial 
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ooi and Ngo growth of the remaining desmoid tissue during pregnancy, it was decided that the residual tissue should be removed prior to pregnancy. The DT was fully resected, requiring anterior rectus muscle reconstruction with mesh. Intraoperatively, the inferior epigastric vein was found to be entwined among the tumor and required reconstruction at its attachment to the external iliac vein by the vascular team.
When the patient presented to obstetric consulting room in May 2014, she was at 8 weeks gestation. Her pregnancy was progressing well, with unremarkable antenatal screening. She was healthy and well, with no significant medical history and no medications apart from folate and iron supplementation. After discussion with the surgical team who performed the mesh repair, it was decided that the patient would undergo a repeat CS followed by reapproximation of the divided mesh.
In early 2015, the patient presented to a hospital in developed labor at 39 weeks gestation. She had an emergency LSCS, involving dividing the anterior abdominal mesh and reapproximating this with nonabsorbable sutures, followed by standard rectus sheath closure. There was a significant adhesion of the mesh to underlying tissue, leading to subsequent difficult entry into the peritoneum. The patient delivered a healthy boy with birth weight 3,158 g and Apgar scores 9 and 9 (at 1 and 5 minutes, respectively). She made an uneventful recovery, with good healing of her surgical wound. She has had no clinically identifiable desmoid recurrence to date. The patient has consented to publication of this report.
Discussion and literature review
DTs are rare, locally invasive but benign lesions of fibroblastic origin. Incidence is reported to be two to four people affected per 1,000,000, 1 with a slight female predominance, although this varies throughout the literature. 2 Clinical presentation and natural history vary considerably and are still incompletely understood. Pregnancy-related DTs specifically are those that arose, were discovered or grew during pregnancy, or developed postpartum within 36 months. 3 They most commonly occur within the rectus abdominis muscle, 4 although cases have been reported of various other locations, including the vulva 5 and larynx. 6 They are commonly initially mistaken for incisional hernias, 7 as was the case with our patient. Despite their rarity and benign nature, they are clinically relevant and warrant further research. Local invasion or compression of nearby structures can lead to significant morbidity, for example, persistent unstable fetal lie 8 or pain and dyspnea. 9 The etiology of DTs also remains uncertain, although it is likely multifactorial. Associations have been made between DTs and familial adenomatous polyposis, 10 hormonal states (potentially explaining increased tumor growth in pregnancy) 11 and surgical or blunt trauma. 12 Our patient had no known personal or family history or Familial Adenomatous Polyposis (FAP); her risk factors for desmoid occurrence include combined oral contraceptives and previous CS.
A search of the literature revealed only four reported cases of DTs arising from a cesarean scar. [13] [14] [15] [16] In one case, as reported by Cian et al, 16 the desmoid was monitored throughout the pregnancy with no increase in size during 6 months gestation and removed with mesh repair at the time of delivery.
The literature provides little information regarding how to counsel women who have had a DT and wish to have further children. Our patient's case is the first reported in the literature of a subsequent pregnancy being delivered by CS through a reconstructed abdominal wall. In a multi-institutional analysis of 92 women across four sarcoma centers, Fiore et al 17 found that progression risk during pregnancy is high, although it can be safely managed. For our patient, the decision was made to remove the residual desmoid tissue prior to conception to alleviate this risk.
The management of DTs, regardless of pregnancy status, is primarily surgical; however, there is a clear lack of Level 1 evidence regarding the best practice. The recommended treatment is wide surgical excision if possible, with resection margins possibly correlating to recurrence rate. 18, 19 When positive or close surgical margins are likely, adjuvant or definitive radiotherapy is preferred. 20 Sutton and Thomas 21 reported a case series of seven patients treated by wide surgical excision and mesh reconstruction, in a similar method as in our patient, with all but one patient having no tumor recurrence at the median follow-up time of 3.5 years. Other management options include chemotherapeutic agents, nonsteroidal anti-inflammatory drugs, or antiestrogenic agents such as tamoxifen. 18 Fine needle aspirate or core needle biopsy may also be useful in preoperative diagnosis. 22 As this case is the only report to describe successful CS post-desmoid resection and abdominal repair, it provides unique insights into the management of pregnant women with prior desmoid resection.
The literature provides little information regarding how to counsel women who have had a DT and wish to have further children. This case shows that subsequent pregnancy is achievable and safe following resection of some abdominal wall tumors. It also provides further evidence that CS can be safely accomplished following abdominal wall reconstructions.
